Van Panchayats (VPs) are self-initiated forest management groups institutionalized since 1931 in the Himalayan Uttarakhand state of North India. VPs are considered to be successful case of Community-Based Forest Management (CBFM) despite an observed decline in VP practice around the 1990s. This study clarifies CBFM in the context of local rules, forest resource use and people's participation. It reveals the possible factors behind better resource management of forest commons use from four VPs in Uttarakhand. A multi-dimensional research approach was followed comprising a literature review of the state forest department data, forest inventory, interviews with village leaders as snowball samplings in several villages, and semi-structured interviews with villagers/house-holders. Results showed that local rules are different depending on the villages expect for prohibited timber logging. The most useful tree species for local people was Banji oak (Quercus leucotrichophora) and every village had an oak forest which was utilized for fuelwood and fodder for daily livelihoods. VP forest size and the basal area of trees also influenced people's participation in forest management. Much larger size of the VP forest land is declining due to the people's de-motivation for forest management. Furthermore, a higher education of the householder increased the level of participation. Transparency of Management Committee (MC) for the VP members is an important aspect. To summarize, availability and utilization of the valuable forest resources and its management by villagers following local rules and the VP system was considered to influence people's participation in the forest commons.
Introduction

Emergence of Community-Based Forest Management (CBFM)
Until the late 1980s, national forest policies in India emphasized optimization of commercial forestry, which prohibited local villagers' access to forests (Ota et al. 2014) . The result was rapid and widespread forest degradation, exposing the failure of top-down state forest resource management policies. Frequent conflicts also arose between Forest Department (hereafter, FD) and local forest users, such as the villagers. It was then that the local government became aware of the important roles forests play in supporting local people's livelihoods (Saito-Jensen 2008) . In the 1990s, the forestry sector was gradually decentralized, creating greater efficiency, accountability, and cost cutting (Agrawal and Ribot 1999) . Hence, the local government began to acknowledge a certain right and authority of local communities to the management of state forests. This idea of Community-Based Forest Management (hereafter, CBFM) has been observed in developing countries, including India.
Background of Van Panchayat (VP) and Issues
The state of Uttarakhand in North West India was practicing decentralized forest management since the British colonial period. This was done by a self-initiated forest protection group called Van panchayat (hereafter VP; "Van" means forest in Hindi, "Panchayat" means village council); currently, VP is governed by VP rules, first published in 1931 , and in 1976 (UFD 2005 . Accordingly, all villagers are members of the VP upon their approval by a Sub-Divisional Magistrate under the state Revenue Department (RD). The members are collectively referred to as the general body (hereafter, GB), which selects the Management Committee (hereafter, MC) members through a democratic process. The VPs are the best examples of age-old institutions (Ballabh et al. 2002; Gairola and Negi 2011) . Both institutions have emerged out of persistent conflicts between the people and the government regarding their control over forest resources (Guha 1983; Singh and Ballabh 1991) .
According to Agrawal (2005) , VPs provided good examples of decentralized forest resources management that benefited local communities, and defined those forest commons which provided an effective governance of the resource system based on the theory of commons and property rights (Agrawal 2007) . However, there is a steady decline in VP practice and a quantitative and qualitative decline in the once dense and well-managed forests in the central Himalayas (Balooni et al. 2007) . Local governance over forests became disempowered, and the power/influence of the VP system in general is in decline because of increasing FD control, resulting in an overall loss of autonomy and intensified conflicts within and among MCs of the VPs (Ballabh et al. 2002) . Despite this research, there is still a lack of studies focusing on different cases of VPs, and the conditions behind their failure or success or importantly the reasons behind people's continued participation in cases of successfully operating VPs.
In a developing country like India, it is not possible to close down or demarcate a forest for use of the state alone because many people depend on it (the forest) for basic needs like fuelwood, timber, fodder, medicines, etc. Unless people's dependence on the forest is reduced, i.e., by giving them better opportunities outside the forest, it is unlikely that forests can be managed as a state property regime. Thus, in the present situation, sustainable forest management can be achieved by seeking people's participation (Lise 2000) . The emergence and establishment of village-level institutions could help in protecting and regenerating the forest. This requires the collective action of all involved parties: state, non-governmental organizations (hereinafter, NGO), and people. People's participation is the key to VP success and continuity, and this is one of the reasons for initiating studies, as mentioned below, on VP governance in the Indian Himalaya.
Exploring the Importance of People's Participation in Forest Management
Regarding "successful" cases, a preliminary study was conducted as a case study of a VP (Nagahama et al. 2016a) , which revealed the presence of a large oak forest in the village VP to be one reason behind the good impact of the VP; i.e., in terms of forest utilization for the maintenance of people's livelihood and environmental conservation. Further, the study also identified a general lack of people's participation in VP meetings and micro-plan discussion, indicating that local people were not much concerned with forest management despite the fact that "D village" VP was considered a "successful" case by the FD officer. "Successful" in this instance meant the VP leader provided strong leadership and full-knowledge of the land; i.e., the D village VP was both an active and successful case for this study to analyze people's perception.
Nevertheless, the previous study had some limitations. Although the work of Lise (2000) was a well-rounded study that examined forest management in general, it was not specifically targeted to the VPs or Indian Himalaya. The preliminary study of Nagahama (2016a) comprised only one village and consequently had less data with which to look into the effect of people's participation in CBFM. Therefore, it was necessary to investigate more cases of local governance at multiple villages in order to have a better understanding of VP governance and to further clarify factors influencing people's participation in successful CBFM in the Indian Himalaya. Hence, building on previous research, the current study used the semi-structured interview approach obtaining the voices of both higher and lower classes including Scheduled Caste (hereafter, SC) along with a VP forest inventory.
This study targets the following research objectives: 1) to clarify the VPs local governance/system in four selected villages, 2) to analyze the extent of and reasons for people's participation in CBFM, and 3) to disclose the main factors for people's participation in forest management based on local forest governance for sustainable forest management.
Forest Management, VPs and Relation to the Research Design
The present study utilizes a survey of four successful VPs in villages from three districts (Tehri, Chamoli and Almora) of the Uttarakhand state (Fig. 1) , with interviews and forest inventory methods named "I & I method" (Fig. 2) . Additional use of the forest inventory approach to this study made it possible to identify and link forest resources in motivating the villager's contribution to the VP system of CBFM. The results from this study provide new insight into the extent of people's participation in VP forest utilization, management of forest commons and local governance. 
Districts Selection in the State of Uttarakhand
The VPs were enacted only in Uttarakhand, and targeted in this study. Table 1 shows the data for all VPs in Uttarakhand state according to the "VP Atlas" (UFD 2007) and "Uttarakhand Forest Statistics" (UFD 2014) with each district's population data based on the Census 2011 (Government of India 2011). According to Table 1 , three districts were selected with the following criteria: a) area size of VP forest and b) revenue from VPs, which have much impact for forest management and comparison. Regarding a), the Tehri district was selected as it has the smallest VP forest area per village and there was no revenue record due to its being a newly formed VP after the 1990's. Unlike Tehri, the Chamoli district has the largest recorded average village-level VP forest area compared to the other districts. Regarding b), the Almora district has the highest VP revenue; this means a VP forest could be managed to obtain better profits, however the population in Almora district has been decreasing. Also, Tehri and Dehradun districts generated less revenue than Almora district. Therefore, the field survey was performed at VPs in the Tehri-Garhwal, Chamoli and Almora districts of Uttarakhand state. 
Village Selection and Study Design
As for the three different districts, four villages were selected from multiple villages (and VPs) visited. The villages were selected for a preliminary snowball sampling by talking to the sarpanch who was also the VP leader, and some villagers. Selected four villages (Table 2) were district-wise which had potential positive characteristics, such as the MC created micro-plan for forest management, chowkidar (forest guard), and NGO support. Furthermore, comparatively better performing and fell within a range (1931 to 1990 and 1990 till present) of different established years. On the other hand, other 20-VPs were not selected for the following case study due to the negative condition that the village head (sarpanch) did not live in the village, that there were less than eight members of the MC, and that the forest condition was worse than other villages. Data were broadly collected under two categories of house-hold interviews and forest inventories (Fig. 2) such as measuring tree species and basal area in the VP forest. Furthermore, regression analyses were done in order to identify the factors/characteristics of people's participation in forest management. 
Data Collection
Data was collected as semi-structured interviews of representatives of a household using a questionnaire sheet, and through householders with local interpreters (Note 1) using a pretested extensive questionnaire. Households were randomly selected from each village (Note 2), and more than 80 percent of interviews were completed in different districts in 2012-2015 (Table 2 ) (Note 3). Additional data collection consisted of the measurement of tree species and the basal area survey which was implemented in these VP forests in June-July, 2015. Table 3 . Period of field survey in selected VP villages
As for measuring biomass, the "Bitterlich method" (Note 4) which was angle-count sampling (ACS), was utilized for trees in a forest inventory. ACS theory and idea is expressed by equation (Bitterlich 1984) .
In equation (1), G is the basal area density around a point in the forest, z is the number of trees counted from that point in accordance with certain rules, and k is the basal-area factor. The method needs to have at least 5 plots in the same type of forest for data collection. As for the biomass assessment/inventory, plot sampling which needs quadrat sampling is much more common. However, plotless sampling is better for evaluation by the same person (Bitterlich 1984) in the short-term. Bitterlich methods are a more established method for plotless sampling and for estimating basal area per hectare.
Regression Analyses
This is a method for translating a large set of variables into a few independent choice variables, by separating participatory indicators into a set of principal components, known as factors (Harman 1967; Lise 2000) . Each factor represents an independent choice. Variables with a coefficient in absolute value above 0.5 are said to be dominating in a factor. Another rule is that all factors with an eigen-value larger than one should be used in the analysis. For measuring attitudes toward VP, the respondents are asked a set of questions, which are interpreted as indicators of participation. These indicators are scaled as an integer value in a range from one to five, where one means total disagreement and five means total agreement with one particular aspect of participation with respect to the VP. This analysis identifies under which conditions a person is most likely to participate in forest management. Links between several socio-economic variables and some variables regarding forest are found with support of multiple regression analyses. The following equation is estimated for 18 explanatory variables.
In equation (2), θ is the level of participation, α is a constant, and β is the coefficient of a socio-economic variable. Table 4 shows the meaning of the variables.
Besides running a regression equation (2), the descriptive variables are also checked for multicollinearity by excluding correlated variables. 
Comparison of Local Rules
Every VPs had local rules regarding forest use. Depending on villages, the volume of rules was different (Table  5 ). D village VP had fewer rules than K village VP. There were chowkidars in most of the villages, except for D village. A chowkidar is a forest guard and employed by the MC of each VP. In the case of K village, every household paid 20 rupees per month to employ the chowkidar. In M village, the chowkidar could obtain 50 rupees a day for ten days per month. The K, G and M village VPs were supported by government or NGOs. These organizations supported the VP's MC in promoting active forest management such as by making an implementation plan and a micro-plan. Focusing on the K village VP, which has the most specific rules, the VP forest area was divided into three zones (Fig. 3) . One part was open for grazing every year, while the other two parts, which both consisted of a dense forest zone, alternated in usage. When one area was open, it was used for green fodder collection in November and December, and for the lopping of fuel wood in December and January, while the other area remained closed. In the following year, the utilization of the VP forest zone was reversed, and the closed forest was opened under the same rules of usage. Following the first year rules of closed forest, the opened forest of the first year was closed during the second year. These local rules were modified depending on the condition of the forest. Table 7 describes the result of basal area at VP forests. Both the basal area's volume and VP forest area per household in D village were the smallest, with total biomass (basal area) per household at 11.6 m 2 and area of 0.39 ha; while the ratio of oak trees was the largest compared with the other villages (Table 8) . Differing from this example, the VP forest per household in G village was 3.95 ha with total biomass (basal area) 110.7 m 2 per household, and mainly dominated by oak trees. In K village, there was 1.75 ha of VP forest and 63.0 m 2 of biomass volume per household, which comprised oak, pine and mixed forest. At M village, which was close to K village, 1.29 ha of VP forest and 43.9 m 2 of biomass could be utilized by per household, and this included planted and mixed forest. 
People's Participation in MC (Management Committee)
According to the grouping of participatory indicators (Table 9 ), K and M village VPs were observed to have a high level of participation from the factors of "Importance of meeting", "Attendance of meeting", "Frequency of meeting", and "Transparency of meeting". All households were aware of the importance of VP meetings and were attending them every month. Moreover, the people (participants) had a voice and influence in the group's decisions. Regarding Table 10 , MC members were selected, and several characteristics relating to the management of the forest were shown according to the factors. The ratio of SC numbers to each MC, especially in D and G villages were low, and only a small ratio of households were found that had grazing animals, especially in K village; and where there were some people who were responsible for gathering animals to graze on the hillsides with better pasturage and the local householders entrusted these persons with their own cattle and goats. The D village leader, however, was elected, since the VP was first organized in 1993, and he has been in the position for nearly 20 years. At the same time, he was chosen as the block committee leader in this region from 151 villages, and with his present status and role, the FD officer recommended the VP for our pre-survey. The G village leader was a woman who was a university graduate and was active in organizing women's networks. She had been showcased in newspapers, and aggressively pursued connections with the local NGO (Note 5).
Level of People's Participation
According to the regression analysis presented in Table 11 , some general patterns were indicated. Firstly, MC members were always positively linked to participation. Secondly, relationship at the local level stimulated people's participation in forest management. Thirdly, older VPs were positive in regard to participation. And lastly, a higher volume of biomass was indicative of being negative for people's participation. It should be noted that the level of participation in K village was best interpreted as higher than in the other VPs. The reason was the constant high numbers in K village, as shown in Table 11 , and where many of the participatory factors were positive. Overall, the education of the householders was a positive indicator, and K and M villages were also found with positive significant linkage; however, the other two villages (D and G) showed negative linkage. When we focused on the factor for LPG use, it was also positive except for M village.
The link between the ratio of females to males in the family and participation was significantly negative overall, in both K village and G village. This means that the presence of women would decrease the level of participation at the management level. As for caste and participation, upper castes such as the Brahmin are significant and positive while SC was negative overall. In M village, people who belonged to SC tended to be negative in regards to their participation in management.
Discussion
This study presents comparisons of VPs' local governance in four selected villages (VPs), which were considered for the better use and management for forest commons, and examines the extent and reasons of people's participation in CBFM with interviews and forest inventory methods. The additional use of the forest inventory approach to this study made it possible to identify and link forest resources in motivating the villager's contribution to the VP system in forest commons. The results from this study illustrate the extent of people's participation in VP forest utilization, management and governance. It could also help answer as to what factors are necessary for sustainable forest management. The field sites (villages) were selected for different established years and districts, which were worked and managed by functioning VP and MC members. In these places, local rules existed and were different depending upon the villages expect for prohibited timber logging.
Regarding factors that influence people's participation in forest management, VPs have various positive characteristics such as the many species available to the local people as a forest resource and also sufficient biomass volume availability of VP forests relative to people's participation. Local rules were important for the functioning of VPs, and the existence of chowkidar was also important for its compliance. The most useful tree species for local people was Banji oak (Q. leucotrichophora) and every village had an oak forest of at least 0.39 ha area and 11.6 m 2 of basal area per household. Further, the VP forest size and the basal area of trees influenced the people's participation in forest management. However, a much larger size of the VP forest land, such as in the case of G village, at 3.95 ha area and 110.7 m 2 of basal area volume per household, resulted in a decline in the people's motivation for forest management. Agrawal (2001) referred to the reasonable level of forestland endowment which was around 0.5 hectare per household. Thus, it is important for local people to be endowed with a suitable size VP forest for better forest management.
In addition, it was observed that older VPs, such as the ones in G village, K village and M village, have created employment opportunities for their villagers in the form of the VP chowkidar, who was completely supported by all households in the VP village. This has a better impact on not only employment opportunities but also on the strength of the people's decision and their self-interest in forest management. Moreover, all householders in the community were paying toward a salary for the local chowkidar. In K village, the chowkidar was a local woman, who was an average forest user but who also became a 'watchwoman' for the K village VP forest during the period of her duty. She was the representative of women, who were the majority users of NTFPs (non-timber forest products), and was someone who grew up in the area and could therefore better understand forest conditions from the aspect of a local user; and could create various local forest rules in K village. Furthermore, local people in K village organized "animal grazing tours" enlisting residents during the dry season and some of members accompanied them in order to make their livestock healthier. Additionally, this also helped strengthen the relationship with local villagers.
Further, it was found that better resource and forest dependence stimulated people's participation in forest commons. Furthermore, a higher education of the householder increased the level of participation. The factors for an LPG user who had sufficient income from householders were mostly positive. As for caste, a higher proportion of upper castes such as Brahmin was significantly positive and SC was negative, it could be related to a large portion of MC members.
Based on the above-mentioned analyses, a strategy of sustainable forest management could be derived from a consideration of livelihood benefits and decision-making autonomy. It seems reasonable to suggest that people's participation in forest management is conditioned by a high dependency on forestry because people need resources. The most useful forest resources were Banji oak, which was utilized for fuelwood, fodder and timber. These kinds of forest resources were collected by women; hence women's presence in VPs; and women's MC members had a positive effect on forest governance (Agrawal 2009 ). On the other hand, women in K and G villages decreased their level of participation at the management level, and it also meant that they were busy managing their own households, and showed less concern on village affairs. Having improved the chance of a successful start of forest management, the case of K village revealed more rules and the strong leadership of the sarpanch. It meant most successful VPs, such as in K village; served as an example for other villages to extend the process of better CBFM. Transparency of MC for the VP members is also an important aspect for success as well.
In order to improve forest management practice in India, it could be indicated that an enhancement of the mutual relationship between village VPs and the local FD is essential. Other VPs that lack any governmental/NGO's support were not selected in this research as case examples; and these VPs need to be technically supported in order to maintain better forest management by the FD. However, when the forest bureaucracy is characterized by centralized efforts, it means the state government has much control over the VP management, and local governance becomes disempowered (Sarin 2001; Nagahama et al. 2016b ). Furthermore, it was existing afforestation activities, which had a better impact on reforestation and on the environment. This would also relate to the "Reducing Emissions from Deforestation and Forest Degradation (REDD)" program, assuming that the government of India adopts this mechanism to increase forest carbon stock.
Conclusions
The results obtained through long-term field visits and interviews/questionnaires and analyses in the four VPs cases lead us to summarize this new significance of better conditions for collective management around forest commons as follows: Firstly, more VP rules, transparency and compliance at village level meant recognition of the MC and that resulted in their higher performance. Secondly, a reasonable size of forestland endowment encouraged people's participation; however, too large a size and the species of oak for fuelwood and fodder discouraged people's participation. Thirdly, a high dependence on fuelwood/firewood was also a factor in people's participation. Fourthly, migration meant that the remaining residents of the community experienced the erosion in population at hilly and mountain area. It is concluded from this study that there was a successful forest management in context of VPs that hinged on these factors. At the same time, the VPs have an important role to play in maintaining the livelihood of people who depend on the forest in rural communities.
